anism for defending these microorganisms against host defenses. For instance, copper ions in host cells are bactericidal.
"This is a highly signifıcant paper, with importance far beyond oral infectious disease, in that it reports novel principles likely to apply also to biofılm dynamics in other infectious diseases, as well as in environmental biofılms," says Ann Progulske-Fox of the University of Florida, Gainesville. Moreover, Frias-Lopez and his collaborators were deft in combining metagenomics, which identifıes organisms present in the sample, with metatranscriptome analysis, which identifıes genes being expressed by a group of organisms based on the mRNA molecules that are being detected, to study this human disease, she says. Further, by determining the dynamics of sRNAs being expressed over the course of this disease, their fındings implicate the biofılm rather than any individual species as driving virulence gene expression, she points out. "Periodontitis is a polymicrobial disease caused by the coordinated action of a complex microbial community that leads to inflammation of tissues supporting the teeth," says Frias-Lopez. It is the sixth most disabling health condition, currently affecting 743 million worldwide, or 10% of all humans. Nearly half of American adults have moderate periodontitis, while 10% have the severe form, and this condition is responsible for half of all tooth loss in adults. The disease is considered a contributing risk factor for a series of other chronic health conditions, including diabetes and cardiovascular and respiratory diseases. Even so, efforts to reduce its prevalence have had limited success.
David C. Holzman is the Microbe Journal Highlights Editor.
NEW FROM ASM

Endofungal Bacteria May Determine How These Symbionts Affect Host Plants Shannon Weiman
Bacteria living within fungi influence host metabolism, reproductive activity, and ecosystem effects, according to several researchers who spoke during the symposium, "Microbes in Microbes (Russian Dolls)," at the 2015 ASM General Meeting, held in New Orleans last May. Thus, for example, some endofungal bacteria and their host fungi form partnerships with plants that range from benefıcial to pathogenic. In some cases, these symbioses promote growth among all participants while, in others, the microbial symbionts thrive at the expense of their host plants.
Endophytic fungi and their bacterial symbionts, while previously recognized for their role in plant rhizomes, are also widespread in plant leaves, according to David Baltrus and his collaborators Elizabeth Arnold and Kayla Arendt, all of the University of Arizona, Tucson. "These bacteria occur in living hyphae of phylogenetically diverse endophytes isolated from various plant lineages and in multiple biogeographic provinces," says Arnold. Earlier, Arnold and her collaborators identifıed 15 distinct bacterial species, primarily of the Proteobacter lineage, within 414 species of leaf endophytic fungi. These bacterial species differ from those found within endophytic fungi in other plant tissues, suggesting they play special roles within leaves.
By treating these systems with antibiotics, Baltrus and his collaborators "cure" the endophytic fungi of their bacterial symbionts, thus dissecting the bacterial influences from the purely fungal impacts of these species on various metabolic properties and ecological functions within the host plants. "Plant-associated fungi harbor bacteria that can alter fungal interactions with host plants in diverse ways," Arnold says. For example, Luteibacter bacteria increase cellulase activity of the host fungus Pestalotiopsis, which may help the latter to colonize its plant hosts.
In addition, the fungal-bacterial symbiosis benefıts the host plant by producing the phytohormone indole-
MINITOPIC
Template-Assisted Ligation Model, Collapsed Ribosomes Raise Primordial Questions
Although unrelated, these two recent developments address fundamental questions about how life might take shape. "Even if all you have is template-assisted ligation, you can still bootstrap the system out of primordial soup," says Sergei Maslov at the University of Illinois, Urbana-Champaign and Brookhaven National Laboratory. In their new model for template-assisted replication, he and his collaborator Alexei Tkachenko argue that the joining of two polymers by using a third, longer one as a template could have enabled polymers to become selfreplicating. Template-assisted ligation in this model thus "allows for heritable transmission of the information," they note. Details appeared 28 July 2015 in the Journal of Chemical Physics (doi.org/10.1063/1. 4922545). In a separate development, ribosomes can be collapsed from two subunits into one, according to Alexander S. Mankin of the University of Illinois, Chicago, and his collaborators. By engineering a hybrid ribosomal RNA (rRNA) composed of both small and large subunit rRNA sequences, they produced a ribosome whose subunits form a single entity that not only functions in vitro, but also supports the growth of Escherichia coli cells in the absence of wild-type ribosomes. Details appeared 29 July 2015 in Nature (doi:10.1038/nature14862).
3-acetic acid (IAA), which stimulates plant growth, according to Arnold. "The endohyphal bacterium signifıcantly enhances IAA production, but does not itself produce measurable IAA when grown outside of the fungus," she says. Thus, the bacterial-fungal relationship sustains the fungalplant symbiosis. This cooperative IAA production may also diminish plant defenses against the fungal endophyte, a topic for future research.
However, other bacterial-fungal symbioses can prove detrimental to host plants, according to Laila Partida-Martinez of Cinvestav in Irapuato, Mexico. The phytopathic fungus Rhizopus microspores, which causes rice seedling blight, requires the endofungal bacterium Burkholderia to produce the phytotoxin rhizoxin, she says. Genomic sequencing reveals that these bacteria provide a critical enzyme, polyketide synthase, in the rhizoxin biosynthetic pathway. Evidence of metabolic symbiosis implies a mutualistic relationship between the bacteria and fungi. "Prediction of primary metabolic pathways and transporters suggests that endosymbionts consume host metabolites like citrate, but might deliver some amino acids and cofactors to the host," she says.
Furthermore, these bacteria are indispensable to the host fungus, playing an essential role in their reproduction. "The persistence of this fungal-bacterial mutualism through symbiont-dependent sporulation is intriguing from an evolutionary point of view and implies that the symbiont produces factors that are essential for the fungal life cycle," Partida-Martinez continues. "Reproduction of the host has become totally dependent on endofungal bacteria, which, in return, provide a highly potent toxin for defending the habitat and accessing nutrients from decaying plants." Shannon Weiman is a freelance writer in San Francisco, Calif.
NEW FROM ASM
New Insights on Eisosomes
Fungal eisosomes are shallow, trough-shaped invaginations of the plasma membrane, of unknown function, that are ubiquitous in fungi. Fungal eisosome assembly requires two conserved proteins carrying "BAR" domains, triple-coiled-coil motifs associated with generation of membrane curvature. Now Ursula Goodenough of Washington University, St. Louis, et al. have identifıed eisosomes in a subset of red and green microalgae and in cysts of a ciliate. "Microalgal eisosome assembly is correlated with the presence and nature of cell wells," she says. Though sequenced microalgae lack fungal BAR proteins, she has identifıed two lineage-specifıc BARencoding gene families that are candidate eisosome organizers. "The presence of eisosomes in algae, fungi, and ciliates indicates that these membrane differentiations were present in ancient eukaryotic common ancestors," she says. "Experiments probing function in microalgae may yield functional insights. Some fungicides are known to bind to ergosterol, which is enriched in fungal eisosomes." And this, she says, "is the fırst report of a stable structural patterning of membrane (J.-H. Lee, J.E. Heuser, R. Roth, and U. Goodenough. 2015. Eisosome ultrastructure and evolution in fungi, microalgae, and lichens. Eukaryot. Cell. Online ahead of print 7 August 2015; doi: 10.1128/EC.00106 -15.) 
NEW FROM ASM
Skin Microbiome Influences Common Sexually Transmitted Disease
In the fırst such prospective study, Stanley Spinola and Julia van Rensburg of Indiana University School of Medi-cine, Indianapolis show that individuals with a particular skin microbiome can effectively clear bacteria that cause chancroid, a sexually transmitted disease common in developing countries that has been linked to enhanced HIV transmission. They infected eight volunteers on the arm with Haemophius ducreyi, sampling the microbiome before, during, and after infection. Four volunteers resolved the infection, and four formed abscesses. Resolvers all had similar microbiomes prior to infection, while the microbiomes of those who formed abscesses were different from one another prior to infection, becoming more similar as infection proceeded. "This suggests that the immune response to H. ducreyi infection causes the microbiomes to become more similar," say Spinola and van Rensburg. They suggest that the more prevalent bacteria in the resolvers may protect the skin by outcompeting the pathogen, by keeping the immune system primed to fıght invaders, or may reflect a more resistant immune system. Ultimately, the skin microbiome could be used to identify people at risk for infection, says Spinola. (J. J. van Rensburg, H. Lin, X. Gao, E. Toh, K. R. Fortney, S. Ellinger, B. Zwickl, D. M. Janowics, B. P. Katz, D. E. Nelson, Q. Dong, and S. M. Spinola. 2015 . The human skin microbiome associates with the outcome of and is influenced by bacterial infection. mBio vol. 6 no. 5 Online ahead of print 15 September 2015; doi: 10.1128/mBio.01315-15.) 
NEW FROM ASM
Transgenic Mouse Model with Reporter Gene Enables Monitoring of Progression of Inflammatory Disease
When researchers evaluate the severity of inflammatory disease in experimental mice, they typically must euthanize the mice and then subject tissues to a variety of analytical techniques. For all this, they gain a Microbe-Volume 10, Number 10, 2015 • 411
